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Description 

FUEL CONTAINER FOR FUEL CELL 

5 Technical Field 

The present invention relates to a fuel container for 
a fuel cell to be loaded to a device which incorporates a fuel 
cell such as a direct methanol fuel cell ( DMFC ) or a fuel container 
for a fuel cell to be used for the supply of liquid fuel such 
10 as an aqueous methanol solution to a fuel cell or to a fuel 
container installed in a fuel cell. 

Background Art 

As conventional containers for storing liquid, there are 
15 known , for example , aerosol containers and cosmetic containers . 
These containers are formed using, for example, glass, metal, 
or a plastic material. In addition to the above liquid, 
compressed gas (so-called propellant gas) is sealed into the 
containers . When a nozzle of the container is opened , the liquid 
20 and the compressed gas mix together and the resulting mixture 
is ejected as a spray. 

In the case where only the liquid is to be ejected, it 
has been proposed to use a container of a double structure 
provided with a pis ton, etc. (see, for example. Patent Literature 
25 1) . Recently, studies have been being made about a fuel cell 
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as a small- sized power supply in a small- sized portable remote 
terminal such as a notebook- size personal computer of PDA 
(Personal Data Assistant ) . As means for the supply of fuel 
to the fuel cell it has been proposed to use a fuel container 
5 (fuel cartridge). As the fuel to be injected into the fuel 
container, a liquid fuel mixture of methanol and pure water, 
or ethanol and pure water, is being studied for example in the 
case where the fuel cell is DMFC ♦ 

Small-sized devices such as a notebook-size personal 

10 computer are desired not to carry thereon a fuel supply pump, 
a pressure regulating mechanism and a residual fuel quantity 
detecting mechanism due to a restriction imposed on its size. 
In addition, for the improvement of convenience on the user 
side, it is expected to develop a less expensive, small- sized 

15 and lightweight fuel container. 

Further, for ejecting liquid fuel with use of a fuel 
container filled with the liquid fuel, it is necessary for a 
piston- like partition wall member to operate positively. 
Particularly, in the case where a portable remote terminal is 

20 provided with neither a fuel supply pump nor a pressure 

regulating mechanism and the discharge pressure is set as low 
as 0 . 3 MPaG ( gauge pressure ) or lower , the partition wall member 
must move positively even at such a low discharge pressure. 

Generally, in order that the piston-like partition wall 

25 member can move positively, lubricating oil such as silicone 



3 



oil is applied to the peripheral surface of the partition wall 
, member to enhance the slidability of the partition wall member. 

Patent Literature 1 : Japanese Patent Publication 
No. Hei 5 (1993) -20148 (page 2, right column, line 1 # 
5 to page 3, left column, line 39, and Figs. 1 and 2) 

Disclosure of the Invention 

Problems to be Solved by the Invention 

However, there has been the problem that if lubricating 

10 oil such as silicone oil is used as referred to above, the 
lubricating oil dissolves out into the liquid fuel. Once the 
lubricating oil which is an impurity mixes into the liquid fuel, 
the power generating function of the fuel cell is deteriorated. 
Accordingly, it is an object of the present invention 

15 to provide a fuel container for a fuel cell able to ensure a 
positive slidability of a partition wall member without mixing 
any impurity into liquid fuel and able to supply the liquid 
fuel . 

20 Means for Solving the Problems 

According to the present invention there is provided a 
fuel container for a fuel cell, comprising a container body, 
the container body having a liquid fuel chamber for the storage 
of liquid fuel and a discharge means accommodating chamber for 

25 accommodating means for discharging the liquid fuel, a valve 

\ 
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disposed in the container body to discharge or shut off the 
liquid fuel, and a partition wall member disposed slidably in 
the interior of the container body, wherein the partition wall 
member partitions the interior of the container body into the 
5 liquid fuel chamber and the discharge means accommodating 
chamber, the liquid fuel chamber and the discharge means 
accommodating chamber are in communication with each other 
through the partition wall member, and at least one of sliding 
surfaces of the container body and the partition wall member 

10 contains a material of a low frictional coefficient. 

It is preferable for the container body to have a connecting 
portion for connecting the valve to a fuel cell. 
It is preferable for the container body to have a connecting 
portion for connecting the valve to a liquid fuel container 

15 installed in a fuel cell . It is preferable for the fuel container 
to be constructed so as to be loaded to a device which incorporates 
the fuel cell. 

It is preferable that the material of a low frictional 
coefficient be a material not dissolving out into the liquid 

20 fuel. This material may be coated onto the foregoing sliding 
surface. It is preferable that the material in question be 
polytetraf luoroethylene or diamond-like carbon. 

With compressed gas stored in the discharge means 
accommodating chamber, a back pressure can be imparted to the 

25 partition wall member. It is preferable that the liquid fuel 



chamber and the compressed gas chamber be disposed adjacent 
each other. 

Advantages of the Invention 

According to the present invention it is possible to 
provide a fuel container for a fuel cell able to ensure a positive 
slidability of a partition wall member without mixing any 
impurity into the liquid fuel and able to supply the liquid 
fuel. 

Brief Description of the Drawings 

Fig. 1 illustrates a mounted state of a fuel container 
for a fuel cell according to an embodiment of the present 
invention; 

Fig. 2(a) is a plan view of the fuel container and Fig. 
2(b) is a centrally sectional front view of the fuel container; 

Fig. 3 is a sectional view taken on line X-X in Fig. 2; 

Figs. 4(a) and 4(b) illustrate on a larger scale a valve 
shown in Fig. 2, of which Fig. 4(a) shows a closed condition 
of the valve and Fig. 4(b) shows an open condition of the valve; 

Fig. 5 is a sectional view of a fuel container for a fuel 
cell according to a modification of the embodiment; and 

Fig. 6 is a centrally sectional front view of a fuel 
container for a fuel cell according to another modification 
of the embodiment . 
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Description of Reference Numerals 

1A, IB, 1C ... fuel container, 10 . . container body, 
11 ... container body member, 11a ... inner wall, lib ... 
connection port, 20, 20A ... partition wall member, 21 . . . 
5 sealing member, 30 . . . valve, FR1 , FR2 , FR3 . . . liquid fuel 
chamber, GR1, GR2, GR3 ... compressed gas chamber (push-out 
means accommodating chamber), P ... portable remote terminal 
( device ) 

10 Best Mode for Carrying out the Invention 

The fuel container according to the present invention 
may be loaded to a device which incorporates a fuel cell or 
may be used as a fuel container for the supply of liquid fuel 
to a fuel container installed in a fuel cell . The fuel container 

15 has a container body. The container body stores liquid fuel 
therein and accommodates means for forcing out or discharging 
the liquid fuel. The container body has a connecting portion 
for connection to the fuel cell. The container body is also 
provided with a partition wall member, which is slidable in 

20 the interior of the container body. The partition wall member 
partitions the interior of the container body into a liquid 
fuel chamber for storing the liquid fuel and a push-out means 
accommodating chamber in which the push-out means is 
accommodated. The container body is further provided with a 

25 valve disposed in the connecting portion to permit or cut off 



the flowing of the liquid fuel . At least one of sliding surfaces 
of the container body and the partition wall member contains 
material of a low frictional coefficient which diminishes a 
f rictional force induced between the partition wall member and 
the container body with sliding of the partition wall member. 
Alternatively, the material of a low frictional coefficient 
is applied to the at least one sliding surface. 

The fuel container is a fuel container 1A for a fuel cell 
to supply liquid fuel to the fuel cell, comprising a container 
body 10 which stores therein liquid fuel and compressed gas 
(push-out means) for forcing out the liquid fuel, the container 
body 10 having a connecting portion lib for connection to a 
fuel cell, a partition wall member 20 which is slidable in the 
interior of the container body 10, the partition wall member 
20 partitioning the interior of the container body 10 into a 
liquid fuel chamber FR1 for the storage of liquid fuel therein 
and a compressed gas chamber GR1 (push-out means accommodating 
chamber) for the storage of compressed gas therein, and a valve 
30 disposed in the connection port to permit or shut off the 
flowing of liquid fuel. At least one of sliding surfaces of 
the container body 10 and the partition wall member 20 is a 
low friction surface which diminishes a frictional force induced 
between the partition wall member 20 and the container body 
10 with sliding of the partition wall member 20. 

According to the fuel container for a fuel cell of such 
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a construction, since at least one of sliding surfaces of the 
container body and the partition wall member is a low friction 
surface, a frictional force which is induced between the 
partition wall member and the container body with sliding of 
the partition wall member decreases. That is, without the use 
of lubricating oil, it is possible to ensure a positive 
slidability of the partition wall member. 

Besides, since lubricating oil is not used, there is no fear 
that lubricating oil as an impurity which deteriorates the power 
generating function of the fuel cell may be mixed into the liquid 
fuel. 

An embodiment of the present invention will be described 
in detail hereinunder with reference to the accompanying 
drawings . 

In the accompanying drawings , Fig. 1 illustrates amounted 
state of a fuel container for a fuel cell according to this 
embodiment. Fig. 2(a) is a plan view of the fuel container. 
Fig. 2(b) is a centrally sectional front view thereof, Fig. 
3 is a sectional view taken on line X-X in Fig. 2, and Figs. 
4(a) and 4(b) illustrate on a larger scale a valve shown in 
Fig. 2(b), of which Fig. 4(a) shows a closed condition of the 
valve and Fig. 4(b) shows an open condition of the valve. 

As shown in Fig. 1, the fuel container 1A for a fuel cell 
(simply "fuel container" hereinafter) according to this 
embodiment stores liquid fuel within a liquid fuel chamber FR1 
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(see Fig. 2(b) ) . The fuel container 1A is loaded to a portable 
remote terminal P (device) such as notebook- size personal 
computer, portable telephone , music/data read/write apparatus , 
electronic note, electronic dictionary, or watch, to supply 
5 liquid fuel to a DMFC installed in the portable remote terminal 
P. 

The fuel container 1A of this embodiment is in the shape 
of a column having a generally elliptic section. For the 
convenience of explanation, width, thickness and height 
10 directions of the fuel container 1A are set as in Fig. 1. 

As shown in Fig. 2(b), the fuel container 1A includes 
the container body 10, partition wall member 20, and valve 30. 
(Container Body) 

The container body 10 is in the shape of a column having 
15 a generally elliptic outline (see Figs. 1 and 2(a)). The 
container boy 10 comprises a container body member 11 and a 
bottom lid member 12. The container body 10 is provided in 
the interior thereof with a cavity to be filled with liquid 
fuel and compressed gas. The container body 10 is further 
20 provided in the interior thereof with an inner wall 11a. 

The inner wall 11a partitions the aforesaid cavity into 
a liquid fuel chamber FR1 into which liquid fuel is injected 
(stored) and a compressed gas chamber GR1 (push- out means 
accommodating chamber) into which compressed gas is sealed 
25 ( stored) , in an incomplete manner without completely isolating 
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both chambers from each other, the compressed gas serving as 
means for forcing out the liquid fuel through the partition 
wall member 20. The liquid fuel chamber FR1 and the compressed 
gas chamber GR1 are arranged side by side in the width direction 
of the fuel container 1A and are in communication with each 
other through a communication path C formed on the bottom side 
(one end side). In other words, the liquid fuel chamber FR1 
and the compressed gas chamber GR1 are offset (shifted) in 
mutually opposite directions from the center in the width 
direction. 

Thus , since the liquid fuel chamber FR1 and the compressed 
gas chamber GR1 are disposed in a substantially separated state, 
the leakage of liquid fuel is difficult to occur against a shock 
such as falling of the container. Moreover, since the liquid 
fuel chamber FR1 and the compressed gas chamber GR1 are disposed 
side by side in the width direction, the fuel container 1A is 
short in its height direction (see Fig. 1) and thus can meet 
a high space efficiency requirement for the portable remote 
terminal P such as a notebook- size personal computer or PDA. 

Further, as shown in Fig. 3, the liquid fuel chamber FR1 
is circular in section and so is the partition wall member 20 
which will be described later. Thus, with the partition wall 
member 20, the liquid fuel stored in the liquid fuel chamber 
FR1 can be discharged easily in a stable manner. 

More specifically, the ratio between the liquid fuel 
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chamber FR1 and the compressed gas chamber GR1 varies depending 
on the position of the partition wall member 20. 
As the liquid fuel is consumed and the partition wall member 
20 rises, part of the compressed gas chamber GR1 assumes a 
5 position under the liquid fuel chamber FR1 . 

In this embodiment the fuel container 1A is loaded to 
the portable remote terminal P which incorporates a DMFC and 
therefore the liquid fuel injected into the liquid fuel chamber 
FR1 is a mixed solution of methanol and pure water or ethanol 
10 and pure water. However, the type of liquid fuel is not limited 
thereto, but may be changed as necessary according to the type 
of the fuel cell concerned. 

It is preferable that an oxygen-free gas such as nitrogen, 
carbon dioxide, or deoxidated air be used as the gas sealed 
15 into the compressed gas chamber GR1 . With such an oxygen-free 
gas, oxygen, which exerts a bad influence on the reaction in 
the fuel cell can be prevented from being mixed into the liquid 
fuel and it is also possible to prevent oxidation of the liquid 
fuel. 

20 The pressure of the compressed gas is not specially limited 

if only the liquid fuel injected into the liquid fuel chamber 
FR1 can be forced out or discharged completely even in a state 
in which the amount there of is small. In the case where the 
portable remote terminal P is provided with neither a fuel supply 

25 pump nor a pressure regulating mechanism, it is preferable to 



set the maximum pressure of the compressed gas at 0 . 3 MPaG or 
lower. In this case, the pressure of the compressed gas is 
set so as to be 0.3 MPaG in a state in which the amount of the 
liquid fuel injected is maximum (the volume of the liquid fuel 
chamber FR1 is maximum and that of the compressed gas chamber 
GR1 is minimum) . 

For minimizing a pressure variation of the compressed 
gas it is preferable that the volume of the compressed gas chamber 
GR1 be as large as possible. 

In the container body member 11 is formed the connection 
port lib for communication with the liquid fuel chamber FR1 
from the exterior and connection to the fuel cell. 

The container body member 11 is partially provided with 
a window portion 11c formed of a transparent material (see Fig. 
1). Even when the fuel container 1A is left loaded to the 
portable remoter terminal P, it is possible to visually check 
the position of the partition wall member 20 and residual 
quantity of the liquid fuel through the window portion 11c. 
Further, scales lid predetermined by a test or the like are 
attached to the window portion 11c, whereby the residual quantity 
of the liquid fuel can be visually checked in a more exact manner. 
(Partition Wall Member) 

The partition wall member 20 is accommodated within the 
container body 10 so as to be slidable in the height direction 
(see Fig. 1) and partitions the interior of the container body 
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10 into the liquid fuel chamber FR1 and the compressed gas chamber 
GR1. 

The partition wall member 20 comprises a sealing member 
21 and a core member 22. The sealing member 21 is integral 
5 with the core member 22 so as to cover the core member 22. 
According to this construction, the partition wall member 20 
is slidable in the interior of the liquid fuel chamber FR1 of 
the container body 11 while retaining a predetermined attitude 
thereof . 

10 The sealing member 21 is slidable while the peripheral 

surfaces of its upper and lower portions are in airtight contact 
with the inner surface of the container body 1.0. 

The sealing member 21 comprises a sealing member body 
formed of a material having elasticity such as rubber and a 

15 low friction coating layer (not shown) formed as a thin film 
on an outer surface side of the sealing member body. That is, 
the partition wall member 20 has a low friction surface on an 
outer surface side thereof (at least one of sliding surfaces 
of the container body and the partition wall member (a sliding 

20 surface on the container body side and a sliding surface on 
the partition wall member side)). 

With this low friction coating layer, a frictional force 
induced between the partition wall member 20 and the container 
body 10 decreases, so that the partition wall member can slide 

25 in the interior of the container body 10 while undergoing little 



moving resistance caused by friction. That is, even if the 
pressure of the gas sealed into the compressed gas chamber GR1 
is low, the partition wall member 20 can operate (slide) in 
the interior of the container body 10 and discharge the liquid 
fuel. 

Since the low friction coating layer is formed of a material 
not dissolving out into the liquid fuel, there is no fear of 
dissolving-out of a low friction coating agent as an impurity 
into the liquid fuel. 

As examples of such a low friction coating layer, mention 
may be made of a PTFE (Poly-tetraf luoroethylene) coating layer 
and a DLC (Diamond Like Carbon) coating layer. 

With the PTFE coating layer, the coefficient of friction 
and frictional force induced between the sealing member 21 and 
the container body 10 become particularly low, with the result 
that the moving resistance of the partition wall member 
decreases . 

The DLC coating layer forms a film on the surface of the 
sealing member body with use of methane gas by high-frequency 
plasma CVD, for example. This film forming process is called 
DLC coating. As to DLC coating, not only the thickness thereof 
can be controlled in high accuracy but also it is possible to 
effect a uniform treatment. Therefore, the coefficient of 
friction can be decreased while maintaining the airtightness 
with the sealing member 21. 
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(Valve) 

The valve 30 is mounted to the connection port lib to 
permit or shut off the flowing of liquid fuel. As shown in 
Figs. 4(a) and 4(b) , the valve 30 comprises a cylindrical spacer 
5 31 , a helical compression spring 32, a ring-like gasket 33, 
a valve stem 34 having a hollow portion 34a and a communication 
hole 34b, and a fixing member 35. 

When the valve 30 is open as will be described later, 
the above components of the valve 30 come into direct contact 
10 with the liquid fuel. Therefore, it is preferable that the 
above valve components be formed of a non-metallic material 
such as PTEF or be coated with PTFE for example. 

The helical compression spring 32 is guided by a spacer 
31 disposed on a bottom periphery wall portion of the connection 
15 port lib and is disposed on the bottom of the connection port 
lib. The gasket 33 is disposed on the spacer 31. The valve 
stem 34 is inserted through the gasket 33 and is disposed on 
the helical compression spring 32. A threaded portion (not 
shown) is formed on the peripheral surface of the fixing member 
20 35 and is threadedly engaged with a threaded portion (not shown) 
formed on the container body member 11. The fixing member 35 
pushes the valve stem 34 to the bottom side of the connection 
port lib against the helical compression spring 32. 

When the fuel container 1A is not loaded to the portable 
25 remote terminal P, as shown in Fig. 4(a), the communication 
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hole 34b of the valve stem 34 is cut off by the gasket 33 and 
the valve 30 is closed. 

On the other hand, when the fuel container 1A is loaded 
to the portable remote terminal P, as shown in Fig. 4(b), the 
5 valve stem 34 is forced down, so that the gasket 33 is deformed 
to open the communication hole 34b (open condition) . With the 
pressure of the gas sealed into the compressed gas chamber GR1 , 
the liquid fuel injected into the liquid fuel chamber FR1 is 
ejected to the exterior of the fuel container 1A through the 
10 communication hole 34b and the hollow portion 34a. Thus, the 
liquid fuel can be supplied to a fuel cell (not shown) installed 
in the portable remote terminal P. 

According to the fuel container 1A constructed as above, 
since the partition wall member 20 is in sliding contact with 
15 the container body 10 through the low friction surface, the 
partition wall member can slide even if the pressure of the 
compressed gas sealed in the compressed gas chamber GR1 is low, 
whereby the liquid fuel can be forced out. 

Moreover, since the fuel container 1A does not use any 
20 lubricating oil, e.g. , silicone oil, there is no fear of mixing 
of lubricating oil as an impurity into the liquid fuel. Thus, 
there is no fear, either, that the power generating function 
of the fuel cell may be deteriorated. 

Further, although the fuel container 1A is for the supply 
25 of liquid fuel to the fuel cell installed in the portable remote 
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terminal P, it is also employable as a fuel-injecting fuel 
container for injecting liquid fuel into a fuel container for 
a fuel cell capable of being re -loaded with fuel. 

Although the present invention has been described above 
5 by way of a preferred embodiment thereof, the present invention 
is not limited to the above embodiment , but for example the 
following modifications may be made within the scope not 
departing from the gist of the present invention. 

Although in the above embodiment the fuel container 1A 
10 has the liquid fuel chamber FR1 of a circular section ( see Fig . 3 ) , 
it may be substituted by a fuel container IB having a liquid 
fuel chamber FR2 of an oblong (generally elliptic) section. 
The fuel container IB can be made thinner in its thickness 
direction in comparison with the fuel container 1A and can be 
15 easily loaded to a thin portable remote terminal P (see Fig. 
1) such as a thin notebook- size personal computer. 

In case of adopting the liquid fuel chamber FR2 , a thinner 
compressed gas chamber GR2 than the compressed gas chamber GR1 
is adopted and the partition wall member 20 is also changed 
20 accordingly. In the case of the liquid fuel chamber FR2, the 
liquid fuel can be forced out more stably with the compressed 
gas because the partition wall member does not rotate in the 
circumferential direction . 

Although in the fuel container 1A according to the above 
25 embodiment the liquid fuel chamber FR1 and the compressed gas 
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chamber GR1 are disposed side by side in the width direction, 
the arrangement of both chambers is not limited thereto. For 
example, as shown in Fig. 6, there may be used an elongated 
fuel container 1C wherein a liquid fuel chamber FR3 and a 
5 compressed gas chamber GR3 are disposed in series (linearly) 
in the height direction. 

Although in the above embodiment a low friction coating 
layer is formed on the surface of the sealing member 21, the 
present invention is not limited thereto. The low friction 
10 coating layer may be formed on the containing body member 11 
or on both the sealing member 21 and the container body member 
11. 

Although in the above embodiment the partition wall member 
20 is made to have a low friction surface by forming a low friction 

15 coating layer on the surface of the sealing member 21, there 
may be used a partition wall member 20A formed of PTFE, thereby 
making the partition wall member 20A have a low friction surface , 
as shown in Fig . 6 . 

Although in the above embodiment compressed gas is used 

20 as means for forcing out the liquid fuel, the means for forcing 
out the liquid fuel is not limited thereto. For example, the 
means in question may be a helical compression spring or the 
like. 



